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SECTION A 
ENERGETICS AND THERMAL BIOLOGY 
Use a SEPARATE ANSWER BOOKLET for this section 
Answer the following FOUR (4) questions 


Suggested Time 60 minutes - Marks are proportional to suggested times. 


Question 1 (15 minutes) 


Briefly describe the physiological and behavioural mechanisms that help the following animals 
to cope with heat: 


a) Lizards 

b) Birds 

c) Small mammals 
d) Camels 

e) Bovids 


Use diagrams to illustrate your brief answers. 


Question 2 (15 minutes) 


Briefly describe the physiological and behavioural mechanisms that help the following animals 
to cope with cold: 


a) Small rodents 

b) Small marsupials 
c) Small bats 

d) Birds 

e) Reindeer 


Use diagrams to illustrate your brief answers. 
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Question 3 (15 minutes) 


a) List the conditions that are required for reliable measurements of BMR and briefly 
describe why they have to be met. 

b) How is total BMR and mass-specific BMR affected by body mass in endothermic and 
ectothermic vertebrates? 

c) Briefly describe the doubly labelled water technique for measurement of metabolic rate 
and list its advantages and disadvantages. 


Use diagrams to illustrate your brief answers. 


Question 4 (15 minutes) 


Draw diagrams of: (i) metabolic rate and (ii) body temperature as a function of ambient 
temperature in a: 


a) Homeothermic endotherm 

b) Heterothermic endotherm 

c) Ectotherm 

d) Brooding and non-brooding python 
e) Philodendron inflorescence 


Briefly describe the diagrams. 
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SECTION B 


OSMOREGULATION 
Use a SEPARATE ANSWER BOOKLET for this section 
Answer the following SIX (6) questions 


Suggested Time 60 minutes 


Question 5 (10 minutes) 

Describe the adaptive values of Ammonia, Urea and Uric Acid for nitrogen disposition and 
excretion and list the major groups of animals that employ them. 

Question 6 (10 minutes) 


Describe how arid zone mammals can reduce water loss for respiration, evaporation over 
the integument and renal excretion. 


Question 7 (10 minutes) 


Describe the differences in osmoregulation between saltwater teleost fish and sharks. 


Question 8 (10 minutes) 

Explain why drinking salt water is a bad idea for humans, but is possible for some pelagic 
bird species 

Question 9 (10 minutes) 


Describe the basic osmoregulatory function of the Malpighian tubules in insects. 


Question 10 (10 minutes) 


What are the differences between diffusion, primary, and secondary active transport? 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


